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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
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Disposition of Claims 

4) £3 Claim(s) 1-36 is/are pending in the application. 

4a) Of the above claim(s) 13 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-12 and 14-36 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 



Claim Rejections - 35 USC § 102 



1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 



The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 
(AIPA) and the Intellectual Property and High Technology Technical Amendments Act of 2002 
do not apply when the reference is a U.S. patent resulting directly or indirectly from an 
international application filed before November 29, 2000. Therefore, the prior art date of the 
reference is determined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 
35 U.S.C. 102(e)). 

2. Claims 1-4, 6, 21-22, 24 and 28 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Lagali et al. (US 6,293,597 Bl). 

Referring to claim 1, Lagali et al. discloses an optical device comprising a first row of M 
optical circuit stages, each of the M optical circuit stages being connected to an adjacent optical 
circuit stage by N parallel waveguides having substantially no curvature (see Fig. 3, ref. 1, 2); 
and a second row of M optical circuit stages, each of the M optical circuit stages being connected 
to an adjacent optical circuit by N parallel waveguides having substantially no curvature (see 
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Fig. 3, ref. 3, 4), wherein the first row is coupled to the second row to form a multi-stage planar 
device, and N and M are integers (see 3, ref. 4X4 MMI). 

Referring to claim 2, Lagali et al. discloses an optical device wherein each of the M 
optical circuit stages includes N-optical circuit units to form and N X N multi-stage planar 
device (see Fig. 3, ref. MMI). 

Referring to claim 3, Lagali et al. discloses an optical device wherein the optical circuit 
includes a switching device (see col. 8, lines 5-26). 

Referring to claim 4, Lagali et al. discloses an optical device wherein the optical circuit 
includes a Mach-Zehnder switch (see col. 8, lines 5-26). 

Referring to claim 6, Lagali et al. discloses an optical device wherein each optical circuit 
unit includes a directional coupler (see col 8, lines 15-24). 

Referring to claim 21, Lagali et al. discloses a method comprising providing a planar 
device having a plurality of rows (see Fig. 3, ref. 1-4), each of the plurality of rows having M 
optical circuit stages (see Fig. 3, ref. 5h, 5f), each of the M optical circuit stages being connected 
to an adjacent optical circuit stage by N parallel waveguides having substantially no curvature 
(see Fig. 3, ref. 4 and 6), wherein N and M are integers; separating the planar device including a 
plurality of discrete components, wherein each discrete component includes a row or plurality of 
rows (see Fig. 3, ref. 1, 2 and 3, 4); and coupling the plurality of discrete components to form a 
multi-stage planar device (see Fig. 3; ref. MMI). 

Referring to claim 22, Lagali et al. discloses a method wherein the step of providing 
includes providing each component with N input waveguides and N output waveguides (see Fig. 
3, ref. 1-4). 
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Referring to claim 24, Lagali et al. a method wherein the step of coupling includes 
connecting the N output waveguides of a discrete component to the N input waveguides of an 
adjacent discrete component using a chip-to-chip connection (see Fig. 3, ref. 4, 6). 

Referring to claim 28, Lagali et al. discloses a method wherein the planar device is an N 
x N switch fabric (see Fig. 3). 



3. Claims 5, 14 and 29-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lagali et al. 

Referring to claim 5, Lagali discloses the device previously recited. However, the 
reference does not disclose that the switching device includes a Y-digital optical switch. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the switching device include a Y-digital coupler since the general 
function of the optical device is independent of the type of switching device used. Further, 
neither one of the listed switching device provides a significant advantage over the other, and as 
a result, one of ordinary skill in the art can use either switching devices to provide a switching 
means for the intended use of the optical device. 

Referring to claim 14, Lagali discloses the device previously recited. However, the 
reference does not disclose that the first row and the second row are connected by optical fibers. 

It would have been obvious to one having ordinary skill in the art to connect the first row 
and the second row by optical fibers since optical fibers are well known in the art to provide 
efficient coupling between two optical devices. 
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Referring to claim 29, Lagali et al. discloses a method comprising the steps of disposing a 
matrix of optical circuit stages being connected to an adjacent optical circuit stage by N parallel 
waveguides extending in a first direction to form at least one row of M optical circuit stages, 
wherein the parallel waveguides have substantially no curvature, and N and M are integers (see 
Fig. 3). However, the reference does not disclose that the method comprises the step of 
providing a substrate. 

It would have been obvious to one having ordinary skill in the art to provide a substrate 
in order to provide a base layer for which the circuit is laid out, thereby improving the stability of 
the device by incorporating all the optical components on one single base layer. Moreover, 
substrates are well known in the art as a base layer for optical circuits. 

Referring to claim 30, Lagali et al. discloses a method comprising the steps of separating 
the at least one row of M optical circuit stages into a plurality of optical circuit components; and 
coupling the plurality of optical circuit components to form a multistage planar device (see Fig. 
3). 

Referring to claim 31-35, Lagali et al. discloses the method previously recited. However, 
the references do not disclose the method wherein the substrate comprises of silicon, silica, silica 
material, polymer material or semiconductor material. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the substrate made of silicon, silica, polymer material or 
semiconductor material since it has been held to be within the general skill of a worker in the art 
to select a known material on the basis of suitability for the intended use as a matter of obvious 
design choice. In reLeshin, 125 USPQ 416. Further, one of ordinary skill in the art may choose 




Application/Control Number: 09/884,644 Page 6 

Art Unit: 2882 

any of the above listed material since one does not provide a significant advantage over the 
other, and either may be used for the optical device. 

Referring to claim 36, Lagali et al. discloses the device previously recited. However, the 
references do not disclose that the approximate surface area of the substrate is 100mm X 100mm. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the surface area of the substrate to be approximately 100mm X 
100mm since one would be motivated to provide a sufficient amount of surface area to 
accommodate the optical components without significantly decreasing the speed of the device. 
Further, it has been held that where the general conditions of a claim are disclosed in the prior 
art, discovering the optimum or workable ranges involves only routine skill in the art. In re 
Aller, 105 USPQ 233 

4. Claims 7-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et al. 
in view of Edwards et al. (US 6,404,942 Bl). 

Referring to claim 7, Lagali et al. disclose the device previously recited. However, the 
references do not disclose the device wherein the optical circuit unit includes a MEMS device. 

Edwards et al. discloses a device wherein an optical circuit unit includes a MEMS device 
(see abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made for the optical circuit unit to include a MEMS device since one would be 
motivated to maximize the accuracy of the device. According to Edwards et al., using a MEMS 
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device reduces cross talk because the waveguides are physically isolated from one another and 
coupling cannot occur" (see col. 1, lines 35-42). 

Referring to claims 8-12, Lagali et al. discloses the device previously recited. However, 
the references do not disclose the device wherein the optical circuit unit includes a thermo- 
optical actuator, a mechanical actuator, an electro-optical actuator, an electrostatic actuator or a 
magnetic actuator. 

Edwards et al. discloses a device wherein an optical circuit unit includes an electro-optic 
actuator and a thermo-optic actuator (see col. 1, lines 33-34). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the device wherein the optical circuit unit includes a thermo-optical 
actuator, a mechanical actuator, an electro-optical actuator, a electrostatic actuator or a magnetic 
actuator, since one would be motivated to actuate the switch and the function of the device is 
independent of the type of actuating mechanism. Further, either actuating mechanisms listed 
may be used for the intended purpose of the optical device, since neither one of the actuating 
mechanism provides a significant advantage over the other. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et al. in 
view of Kuroyanagi et al. (US 6,154,583). 

Lagali et al. discloses the device previously recited. However, the reference does not 
disclose that the first row is connected to the second row by a chip-to-chip connection. 

Kuroyanagi et al. discloses a device wherein a first row is connected to a second row by a 
chip-to-chip connection (see Fig. 5, 2 nd stage). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the first row connected to the second row by a chip-to-chip 
connection in order to provide efficient coupling between the optical fibers (see col. 9, lines 17- 
34). 



6. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali and 
Kuroyanagi et al., in view of Douglass (US 5,786,979). 

Lagali et al. disclose the device previously recited. However, the references do not 
disclose the chip-to-chip connection includes a laser weld or an adhesive; and the steps of 
coupling includes connecting the N output waveguides of a discrete components to the N input 
waveguides of an adjacent discrete components by laser welding or using an adhesive. 

Douglass discloses a device wherein an optical device to optical device connection 
includes an adhesive (see col. 5, lines 39-40). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the chip-to-chip connection include an adhesive or laser welding; or 
the steps of coupling includes connecting the N output waveguides of a discrete components to 
the N input waveguides of an adjacent discrete components by laser welding or using an 
adhesive since one would be motivated to increase the durability of the device by providing a 
secure bond between the optical components to prevent accidental detachment. Further, using 
either a laser weld or adhesive would be obvious since neither one of the actuating mechanisms 
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provides a significant advantage over the other, and using either one maintains the primary 
purpose of the device. 



7. Claims 25-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et al. 
in view of Douglass. 

Lagali et al disclose the device previously recited. However, the references do not 
disclose the chip-to-chip connection includes a laser weld or an adhesive; and the steps of 
coupling includes connecting the N output waveguides of a discrete components to the N input 
waveguides of an adjacent discrete components by laser welding or using an adhesive. 

Douglass discloses a device wherein an optical device to optical device connection 
includes an adhesive (see col. 5, lines 39-40). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the chip-to-chip connection include an adhesive or laser welding; or 
the steps of coupling includes connecting the N output waveguides of a discrete components to 
the N input waveguides of an adjacent discrete components by laser welding or using an 
adhesive since one would be motivated to increase the durability of the device by providing a 
secure bond between the optical components to prevent accidental detachment. Further, using 
either a laser weld or adhesive would be obvious since neither one of the actuating mechanisms 
provides a significant advantage over the other, and using either one maintains the primary 
purpose of the device. 
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7. Claim 18 rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et al. and 
Kuroyanagi et al., in view of Dannoux et al. (US 5,447,585). 

Lagali et al. discloses the device previously recited. However, the references do not 
disclose that the chip-to-chip connection is implemented using a mass pigtailing technique. 

Dannoux et al. discloses a mass pigtailing technique (see abstract). 

It would have been obvious to one having ordinary skill in the art to implement a mass 
pigtailing technique in the chip-to-chip connection since one would be motivated to facilitate 
optical connections between the chips. By providing mass pig-tailing techniques between the 
chips, a secure connection between chips can be made while providing freedom of mobility from 
one chip with respect to another chip, thereby adding versatility to the device by adding 
adjustability to the arrangement of the chips. 

8. Claim 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et 
al. and Kuroyanagi et al., in view of Graves (US 6,366,716 Bl). 

Referring to claim 19, Lagali et al. and Kuroyanagi et al. disclose the device previously 
recited. However, the references do not disclose the chip-to-chip connection includes aligning 
and mounting the first row and second row on an alignment substrate. 

Graves et al. discloses a device wherein the optical components are disposed on an 
alignment substrate (see col. 3, lines 44-49). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have the chip-to-chip connection include aligning and mounting the first 
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row and second row on an alignment substrate since one would be motivated to increase the ease 
of aligning the optical components with one another, thereby adding precision to the device. 
According to Graves et al. "Implementing the optical switching devices as monolithic structures 
on silicon wafers allows alignment features to be provided such that components of the device 
can be positioned and interconnected within required tolerances" (see col. 3, lines 44-49). 

Referring to claims 20, Lagali et al. and Kuroyanagi et al. disclose the device and method 
previously recited. However, the references do not disclose the device wherein an index- 
matching material is disposed between the first and second rows. 

Graves et al. discloses a device and method wherein an index-matching material is 
disposed between optical components (see col. 14, line 20). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have an index-matching material disposed between the first and second 
rows in order to reduce coupling loss between the first and second row. According to Graves et 
al., such a modification would provide a continuous optical path therethrough, thereby 
preventing coupling loss due to discontinuity within the path that could arise due to variations of 
the refractive index. 



8. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lagali et al. i 
view of Graves et al. 

Lagali et al. discloses the method previously recited. However, the references do not 
disclose the method wherein an index-matching material is disposed adjacent discrete 
components. 



# 
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Graves et al. discloses a device and method wherein an index-matching material is 
disposed between optical components (see col. 14, line 20). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have an index-matching material disposed between discrete adjacent 
components in order to reduce coupling loss between the first and second row. According to 
Graves et al, such a modification would provide a continuous optical path therethrough, thereby 
preventing coupling loss due to discontinuity within the path that could arise due to variations of 
the refractive index. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard H Kim whose telephone number is (703)305-4791 . The 
examiner can normally be reached on 8:30-5:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H Kim can be reached on (703)305-3492. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703)308-7722 for regular 
communications and (703)308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703)308-0956. 



Conclusion 
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